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Abstract 
ALHONEN, PENTTI (Dept. Geol. Palaeol., Univ. Helsinki): The stages of the Baltic Sea 
as indicated by the diatom stratigraphy.- Acta Bot. Fennica 92:1-18. 1971. 
The extent to which the stages in the development of the Baltic Sea are reflected in 
the diatom stratigraphy in different areas in Finland was studied at 81 sites. In the his-
tory of the Baltic Sea, the Yoldia, Ancylus, Mastogloia and Litorina stages can be se-
parated on the basis of the diatom stratigraphy. Two facies, marine and fresh appear 
during the Yoldia Sea stage. The Ancylus Lake differs clearly from the Yoldia Sea. The 
salt and brackish water forms occurring in the sediments of the Ancylus Lake 
are probably secondary diatoms re-deposited from the Yoldia sediments. They occur 
especially in the areas where the Ancylus transgression is best known. The so-called 
•>Echineis stage~ can not be determined as an independent stage in the history of the 
Baltic. The salinity limit after the Ancylus Lake often begins from the pollen zone boundary 
V/VI and can thus be dated at 6000 B.C. This limit corresponds to the beginning of the 
Mastogloia Sea stage, and it can also be determined on the basis of the landfsea level 
changes. On the basis of the diatom stratigraphy, the clypeus zone can be separated in 
the shallow coastal areas, whereas different epipelic and planktonic diatom co=unities 
occurred in the deeper parts at that time. In the Litorina stratigraphy the clypeus lagoon 
characterized mainly by the increase in the occurrence of Campylodiscus clypeus repre-
sents an intermediate phase in the dynamics from deep Litorina bay to lake. Such lagoons 
were highly dependent on the emergence of the coast and are thus time transgressive 
during the Litorina and Post-Litorina stages. 
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Introduction 
In the study of the Finnish Pleistocene the changes in the subfossil diatom 
flora of the Baltic Sea sediments have often been used in addition to the pollen 
stratigraphy for determining the stages of the Baltic Sea. Since there is no 
general regional survey of the Baltic subfossil diatoms, an attempt will be 
made in the present paper to study how these stages appear in the diatom 
stratigraphy in different areas in Finland. For this purpose 81 sites were 
chosen where detailed information was available on both the diatom flora 
and the pollen stratigraphy. Thus the study is based on material already 
published in the literature and the sources are presented in Appendix. 
In separating the stages of the Baltic Sea the terminology used by SAu-
RAMO (1958) is here considered. The pollen zones are correlated with the Bal-
tic stages and in the zoning of the diagrams pollen zone IV (Pre-Boreal period) 
corresponds to the Yoldia Sea. The Ancylus Lake stage corresponds to the 
upper part of the Boreal period, pollen zone V, and its upper limit coincides 
with the pollen zone boundary V/VI (SAURAMO 1958, DoNNER 1964). The 
brackish water stage between the Yoldia Sea and the Ancylus Lake, called 
the Echineis Sea by SAURAMO (1958), corresponds to the lower part of the 
Boreal period and the upper part of the Pre-Boreal period, pollen zone IV 
(SAURAMO 1958). 
The diatoms of the following Baltic stage, the Litorina Sea considered in 
this study are those occurring from the beginning of the pollen zone boundary 
V/VI and mainly originate from zone VI. The first stage of brackish water in 
the Baltic during the Atlantic period is often called the Mastogloia Sea (see 
e.g. SAURAMO 1954) and may have been a transitional stage between the 
Ancylus and Litorina stages. The beginning of the Litorina Sea is represented 
by clypeus sediments characterized by a diatom community with Campylo-
discus clypeus Ehr. The Litorina Sea corresponds to the Atlantic and Sub-
Boreal periods (cf. SAURAMO 1958). As a result of eustatic changes in sea level, 
the Litorina Sea was transgressive. According to S. FLORIN (1963), the marked 
change in the salinity conditions in the Baltic Sea after the Mastogloia stage 
is shown by radiocarbon datings to have occurred about 5500 B.C. and the 
first Litorina transgression occurred about 5000 B.C. (S. FLORIN 1963, FROMM 
1963). 
The diatom flora relating to the Baltic sediments of zones VII-IX is not 
known with certainty because of lack of sufficient data. However, two clay 
profiles studied by M6LDER (1946) should be mentioned in this connexion. They 
represent Baltic sediments from the Yoldia Sea stage to the Litorina Sea and 
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the Post-Litorina phases, probably Limnaea and Mya (SAURAMO 1958), though 
the nature of the Post-Litorina phases has not been conclusively determined. 
In the diagrams the Baltic diatoms are divided into three groups, viz. 
marine, including salt and brackish water forms, clear-water forms and ordi-
nary fresh-water forms. The results are given as mean percentages in the 
figures. For more details of the sites see Appendix. 
The Y oidia Sea stage 
Fig. 1 shows the mean proportions of the diatoms in the Baltic sediments 
of pollen zone IV, which corresponds to the Yoldia Sea. The sediments of 
this period consist of varved clay, homogeneous clay, silt, sand and in a few 
cases silty gyttja, clay-gyttja and fine detritus gyttja, and according to the 
diatoms, they are marine (see VIRKKALA 1959, KANERVA 1956; for details 
see Appendix). As shown by DONNER (1964) no Baltic marine or fresh-water 
forms were found in the zone Ill deposits. Thus the first salt and brackish 
water diatoms occur in the oldest sediments of pollen zone IV. 
As seen in Fig. 1, diatoms clearly indicative of marine conditions occurred 
in the coastal areas, whereas the water was fresh farther inland and towards 
northeastern Finland. In the Kuopio district Dom.'ER (1957) showed that 
salt-water diatoms failed in the Yoldia sediments (see also DoNNER 1952, 
p. 14). Thus the Yoldia Sea stage is represented by two facies, marine and 
fresh, reflecting variations in the sedimentation environment in different 
parts of the country. In Fig. 1 this result is compared with the distribution 
of the symmict and diatactic clays (see SAURAMO 1923, 1924). The horizontal 
ruling in the map shows the presence of symmict clays, which are deposited 
in salt or brackish water. The vertical ruling indicates diatactic clays formed 
in fresh water. Although the distribution of these clays is highly generalized 
in the figure it clearly reflects the same sedimentation conditions as do the 
diatoms. The influence of glacial meltwater, especially at the beginning of 
the Yoldia Sea stage is indicated by a high proportion of ordinary fresh water 
forms in the coastal part, too. When the ice had retreated (section A in the 
map of Fig. 1 shows schematically the position of the ice margin at the be-
ginning and section B at the end of the Yoldia Sea, according to SAURAMO 
1958) the salt water of the Yoldia Sea could penetrate northwards and the 
effect of the meltwater decreased. At two sites, in Ostrobothnia, salt and 
brackish water forms clearly dominate, but they probably represent the late 
Yoldia stage in that area. 
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FIG. 1. The distribution of diatoms in the Baltic sediments of pollen zone IV, which 
corresponds to the Yoldia Sea stage. The horizontal ruling in the map shows the presence 
of symmict clays and the vertical ruling indicates diatactic clays (generalized from SAl:-
RAMO 192 3, 1924). A shows schematically the position of the ice margin in the beginning 
and Bat the end of the Yoldia Sea stage, according to SAURAMO (1958). Key to symbols: 
1 = marine, 2 = clear-water and 3 = ordinary fresh-water forms. 
The Ancylus Lake stage 
As shown by Do~"ER (1964, Fig. 8) the fresh water stage, the Ancylus 
Lake, during the pollen zone V, differs clearly from the Yoldia Sea. This can 
also be seen in Fig. 2, which presents the subfossil diatom communities of 
this stage. The sediments are clay and silt except at one site, viz. Haapasuo 
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FIG. 2. The distribution of diatoms in the Baltic sediments of pollen zone V, which cor-
responds to the Ancylus Lake stage. 
in Askola, where the zone V deposits are partly clay-gyttja before the isola-
tion (see TYNNI 1966, Fig. 46). 
Fig. 2 shows that the proportion of clear-water forms is considerable, but 
that brackish water forms from this stage are also found at sites in southern 
and south-eastern Finland. Since the whole of zone V is included in Fig. 2 
the occurrence of the marine diatoms may reflect the transgressive nature 
of the Baltic Sea, called by SAURAMO (1958) the Echineis transgression. The 
beginning of the transgression lies at about the time of the pollen zone boundary 
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FIG. 3. The distribution of diatoms in the Baltic sediments of pollen zone VI, which cor-
responds to the Litorina Sea stage sensu lato. Two facies can be seen: the sites with a 
white circle are shallow clypeus lagoons and those with a black circle indicate a deeper 
sedimentation environment. 
IV/V or somewhat earlier, and it continues to the lower part of the Boreal 
period, pollen zone V. It is still not conclusively determined (see also DoN-
NER 1964, p . 25), if the Echineis Sea is an independent stage in the history 
of the Baltic Sea. The occurrence of marine diatoms in pollen zone V can also 
be explained as a result of the transgression of the isolated Ancylus Lake 
when marine diatoms could be washed from older strata, viz. from the Yoldia 
sediments. Thus the transgressive &Echineis sediments» probably contain 
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secondary diatoms, including salt and brackish water forms. This possibility 
must be kept in mind when considering the nature of the so-called Echineis 
Sea. As is known, the Ancylus Lake was isolated from the ocean. However, 
in some localities with deep-water deposits within the Baltic basin marine 
diatoms occur, probably as relics. 
The Litorina Sea stage 
The brackish water stage corresponding to the transition between pollen 
zones V and VI and the lowest part of zone VI, in the Atlantic period, is called 
the Mastogloia Sea in the history of the Baltic (see SAURAMO 1954, 1958). 
This is a transitional stage, when the Baltic was connected with the ocean 
through the Danish sounds (cf. SAURAMO 1954). Fig. 3 shows the mean pro-
portions of the diatoms from the pollen zone boundary V/VI upwards. With 
the present material it is difficult to date the younger Baltic sediments on 
the basis of the pollen stratigraphy, because the Atlantic and Sub-Boreal 
zones VI, VII and VIII cannot be distinguished from one another (DONNER 
1963, 1965). As mentioned before, the subfossil diatom communities presented 
in Fig. 3 mainly originate from pollen zone VI. 
In the map of Fig. 3 two different marine sedimentation environments can 
be separated. At the sites with a white circle (see Fig. 3) the marine diatoms 
are found in the organic stratigraphy (clay-gyttja, fine and coarse detritus 
gyttja), and the environment was probably a shallow bay or a so-called cly-
peus lagoon with the characteristic diatom Campylodiscus clypeus Ehr. The 
diatom flora of the sites with a black circle (see Fig. 3) occurs in the inorganic 
stratigraphy (clay), and it often indicates the deeper sedimentation facies. 
Further it should be mentioned that the so-called Mastogloia flora, inter alia 
Mastogloia smithii Thwaites and var. amphicephala Grun., seems to occur 
at some localities in both the organic and minerogenic stratigraphy. 
The Mastogloia Sea stage is, however, not well defined. It may be included 
in the Litorina Sea sensu lata (cf. e.g. BERGLUND 1964, Fig. 23), but the salinity 
was then rather low, probably less than 5 Ofoo (M6LDER 1943). 
To sum up: during the pollen zone VI period two marine facies, viz. shall-
ower and deeper, can be demonstrated on the basis of the subfossil diatom 
communities in the Baltic sediments. Further, the salinity limit after the An-
cylus Lake stage coincides at many sites with the pollen zone boundary V /VI. 
However, the influence of brackish water in the Baltic during the pollen zone 
VI period is not reflected everywhere in the subfossil diatom flora (cf. DoN-
NER 1964, Fig. 8). There are sites with fresh-water diatoms from this period. 
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The clypeus lagoon 
As mentioned above, the occurrence of the so-called clypeus flora, partic-
ularly Campylodiscus clypeus, reflect s the presence of a shallow lagoon, just 
before the isolation of the lake basin as the coast emerged. The dynamics of 
the development from a deep Litorina bay to a shallow and narrow Litorina 
or clypeus lagoon and finally to a lake is well described by MAJ-BRITT FLORIN 
(1946). Two sites with clypeus flora are presented here as an example. The 
development of these t wo lagoons is different in age. Fig. 4 shows the diatom 
stratigraphy of the first site. This is a cultivated bog just behind the esker of 
Harjakangas in the parish of Joormarkku (ALHONEN 1967b), where a pre-
historic sledge-runner was found. Its C14 date is 1580 B.C. (I- 1921), and it 
lies almost at the isolation contact. For the pollen stratigraphy of this site 
see ALHONEN (1967b). 
As can be seen from the diagram, three diatom (floral) zones can be re-
cognized in the sediments. 
Zone I is characterized by diatoms such as Thalassiosira baltica (Grun.) 
Ostenfeld, Hyalodiscus scoticus (Kiitz .) Grunow, Grammatophora oceanica 
(Ehr.) Grunow, Rhabdonema arcuatmn (Lyngb.) Kiitz., Campylodiscus eche-
neis Ehr. and Diploneis didyma (Ehr. ) Cleve. This community reflects the 
presence of the open sea (cf. l\fAJ-BRITT FLORIN 1946, p. 437). 
Zone II is represented by the t ypical lagoon forms Campylodiscus clypeus 
E hr. , Surirella striatula Turpin, Nitzschia cirwmsuta (Bailey) Grunow, N . sca-
laris (Ehr.) W. Smith and Anomoeoneis sphaerophora (Kiitz.) Pfitzer (cf. MA.J-
BRITT FLORIN 1946, p. 439) . 
Zone Ill includes the ordinary fresh water forms. As can be seen in Fig. 4, 
Melosira granulata (Ehr.) Ralfs, M. italica (Ehr.) Kiitz. and Fragilaria con-
struens (Ehr. ) Grunow predominate. 
According to the diatom stratigraphy the diatom zone limit I /II marks 
the beginning of the clypeus lagoon and we can call zone II the clypeus zone. 
The diatom zone boundary IIJIII represents the end of the lagoon stage and 
the isolation contact of the independent lake. A comparison of the diatom 
zone boundary II/III with the lithostratigraphy shows that it coincides with 
the transition from fine detritus gyttja to coarse detritus gyttja. 
The second site lies in the archipelago of Turku on the island of Angso. 
It is a small lake newly isolat ed from the Baltic, and is possibly still connected 
with the sea at high water. The threshold of this lake is about 1 m above 
sea level. The boring was made on the paludified shore, and the stratigraphy 
is as follows: 
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FIG. 4. Diatom succession of Harjakangas. The d ia t om zones I - III are shown on the 
right, pollen zones VII - IX on t he left. The stra tigraphy sy mbols are given in Fig. 5. 
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Fig. 5 shows the pollen stratigraphy of the profile, from which it is evident 
that the whole succession belongs to pollen zone IX. Thus the lagoon in this 
case is very recent. It is interesting to note, however, that the development 
of the diatom communities has been more or less similar to that of the older 
lagoons during the Litorina Sea. 
Although the pollen stratigraphy is rather featureless, the rational border 
of Picea at 35 cm depth in fine detritus gyttja deserves special notice. The 
immigration of Picea into Finland is well illustrated in a map of DoNNER 
(1963, Fig. 11). It spread from east to west and during the Sub-Atlantic period 
Picea immigrated along the coasts of Finland into the emerged archipelago 
areas and the Aland Islands. This process was time transgressive, but the 
rational limit of Picea can be used as a local chronological fixed point. Some 
radiocarbon dates from Aland published by FRIEs (1961) should be mentioned 
in this connexion. The date 2530 ±90 B.P. (U-233) is from Dalkarbytrii.sk 
(see FRIEs 1961, Fig. 4, and p. 12), but it probably is somewhat too old. The 
two other dates from Soderangsmossen in the northern part of Aland, 17 40 
± 120 B.P. (U-231) and 2050 ± 120 B.P. (U-232), are more reliable (FruES 
1961, p. 12) . These radiocarbon datings possibly give the age of the clypeus 
zone of Angso. 
The diatom succession of Angso is given in Fig. 6. The clay-gyttja con-
tains diatoms indicative of a rather deep Litorina bay, viz. an association 
12 Pentti Alhonen: Stages of the Baltic Sea 
dominated by Nitzschia punctata (W. Smith) Grun., Rhoicosphaenia curvata 
(Ki.itz.) Grun., Gyrosigma spencerii (W. Smith) Cleve, G. strigile (W. Smith) 
Hust., Navicula peregrina (Ehr.) Ki.itz., Diploneis smithii (Breb.) Cleve and 
Pleurosigma salinarum Grun. Epithemia sorex Ki.itz. and E. turgida (Ehr.) 
Ki.itz. occur here, too. 
The clear growth of the diatom community characterized by M astogloia 
smithii and var. amphicephala, Nitzschia scalaris, Navicula oblonga Ki.itz. 
and Epithemia sorex coincides roughly with the stratigraphical transition from 
clay-gyttja to fine detritus gyttja in this profile. The clypeus zone can be 
separated on the basis of the increase of Campylodiscus clypeus. In addition 
to the above-mentioned species, the typical lagoon forms Anomoeoneis sphae-
rophora + var. sculpta (Ehr.) Milller, Surirella striatula and Amphora mexi-
cana var. maior are also present (cf. 11AJ-BRITT FLORIN 1946). The isolation 
of the lake of Angso cannot be shown on the basis of the diatom stratigraphy. 
The overlying shore peat probably represents the isolation phase after the 
emergence of the basin from the sea in this littoral facies. 
It can be concluded from these two examples and reference to the dia-
grams of MAJ-BRrTT FLORIN (1946) that a clypeus zone can be determined 
and separated in the Litorina stratigraphy of the Baltic Sea, and that it re-
presents an intermediate period in the dynamics from deep Litorina bay or 
open sea to an independent lake basin. The formation of the clypeus lagoons 
is dependent on the emergence of the coast during the Litorina and Post-
Litorina Sea and thus it is time transgressive. The oldest lagoons coincide 
at many sites with pollen zone VI. The youngest lagoons are found in the 
recent archipelago. 
Chronological review 
The connex10n with the ocean through Central Sweden after the last 
drainage of the Baltic Ice Lake at Billingen marked the beginning of the 
Yoldia Sea. The drainage took place in the year 8213 B.C., according to the 
revised dating of the Swedish varve chronology (see DOJ\'NER 1969a, p. 147), 
which is 94 years later than e.g. in the Stockholm area. Farther north in North 
Satakunta (SW Finland) the Yoldia Sea occurred about 200-300 years 
later (ALHONEN 1970, Fig. 4). The ice withdrew from Finland during the 
Yoldia Sea stage and the sea followed the retreat of ice. Thus the differences 
in age in a south-north direction during the stages of the Baltic Sea are easy 
to understand. 
The connexion with the ocean through Central Sweden was eventually 
closed by the uplift of the land and the Baltic became the Ancylus Lake. The 
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FrG. 6. Diat om succession of Angso. Diat om zones I and II are separated. The strati-
graphy sym bols a re given in Fig . 5. 
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TABLE 1. Comparison of the Pleistocene stages with pollen stratigraphy, Baltic stages 
and some important datings. 
Years Pleistocene Pollen stratig raphl Baltic stages Ages B.C. A.D/B.C stages (southern Finland 
1000-
IX Sub-Atlantic (Limnaea Sea) 
o-
------------
1000-
2000- VIII Sub-Boreal 
Flandri~n 
Litorina Sea 3000-
4000- VII 
Atlantic f--- 4680 5000- f--- 4920 f--- 5150 (Hyyppa et al. 1969) 
VI Mastogloia Sea 6000- "6000 
V Boreal Ancylus lake 
6250 
7000- f--- 7280 (Tynni 1966) IV Pre-Boreal Yoldia Sea 
8000 8213 (Donner 1969a) Late 
·Weichselian Ill Younger Dryas Sa I tic Ice lake 
transition YoldiafAncylus took place about 7000 B.C. (see e.g. SAURAMO 
1958, p. 44, FRoMM 1963, p. 50), and it should be mentioned in this connexion 
that SAURAMO (1958) places >>the Echineis Sea stage» later, within pollen zone V. 
TYNNI (1966) has described the stratigraphy of the Haapasuo bog in Askola 
(southern Finland) where a thin gyttja layer was covered by transgressive 
clay-gyttja. The cu age of this stratigraphical transition is 7280 B.C. (TYNNr 
1966, Fig. 45, p. 58), and it marks the beginning of the Ancylus transgression 
in that area. 
As discussed above there is at the end of the Ancylus Lake a slight indi-
cation of a brackish water influence at some sites. When this >>salinity limit>> 
sensu lata is compared with the pollen stratigraphy, it often coincides with 
the pollen zone boundary VJVI, which can be placed at about 6000 B.C. 
according to new radiocarbon determinations summarized by Al.HONEN (1968). 
Studies of the land/sea level changes in south-western Finland (see DONNER 
1964, 1969a and 1969b) at the time corresponding to the shore-line of 6000 B. C. 
(DONNER 1969b, Fig. 4) indicate that the level of the Ancylus Lake had al-
ready dropped to the level of the ocean. The marked change in salinity took 
place at about 5500 B.C. (S. FLoRIN 1963), whereas the first Litorina trans-
gression, L I, occurred about 5000 B. C. (S. FLoRIN 1963, FRoMM 1963, Table 
1). Thus there is a period of slightly brackish water between 6000 B.C. and 
5500 B.C. corresponding to the Mastogloia Sea mentioned above. Since it can 
be determined in this way, the Mastogloia Sea can be considered a transitional 
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stage between the Ancylus and Litorina stages in the history of the Baltic, 
as suggested by, e.g., SAURAMO (1954). 
Finally, some C14 dates from southern Finland published by HYYPPA, 
HEIKKINEN & TorvoNEN (1969) should be mentioned. The radiocarbon date 
6000 B.C. (Su-60, HYYPPA, HEIKKINEN & TOIVONEN 1969) represents the 
Litorina I stage (sensu HYYPPA), the radiocarbon date 6250 B.C. (Su-61, 
HvvPPA., HEIKKINEN & TorvONEN 1969) marks the beginning of this stage. 
These two determinations are in good agreement with the radiocarbon datings 
of the pollen zone boundary V/VI in south-western Finland (d. ALHONEN 
1968). A comparison of the pollen stratigraphy and the stages in the develop-
ment of the Baltic Sea with the Late Weichselian and Flandrian chronology 
is given in Table 1, where some C14 datings for younger Litorina stages are 
included (d. HYYPPA, HEIKKINEN & TOIVONEN 1969). The upper boundary 
of the Litorina Sea can be tentatively placed at the pollen zone boundary 
VIII/IX (d. DON1\'ER 1965) . 
General conclusions 
In the history of the Baltic Sea, the Yoldia, Ancylus, Mastogloia and Li-
torina stages can be shown on the basis of the diatom stratigraphy. Two 
facies appear during the Yoldia Sea stage, marine and fresh as previously 
stated by DONNER (e.g. 1957, 1965). The Ancylus Lake differs dearly from 
the Yoldia Sea. The occurrence of the salt and brackish water diatoms at 
this time can be explained as secondary diatoms from older sediments, viz. 
from those of the Yoldia Sea stage. Their presence is dearest in southern and 
especially in south-eastern Finland, where the Ancylus transgression is best 
known (d. SALMI 1948b, DONNER 1952, SAURAMO 1958, VALOVIRTA 1965 and 
TvNNI 1966). Thus it is probable that the so-called )>Echineis transgressiom 
or the )>Echineis stage)> cannot be regarded as a separate stage in the history 
of the Baltic Sea. 
The ))salinity lirnib> sensu lato after the Ancylus Lake stage often starts 
from the pollen zone boundary V/VI and can thus be dated at about 6000 B.C. 
This limit corresponds to the beginning of the Mastogloia stage. A clypeus 
zone can be distinguished in the diatom stratigraphy of the shallow coastal 
areas, whereas different attached and plankton communities occurred at the 
same time in the deeper bays and open sea (d. also RUDEBERG 1925, p. 495 
and 0KKO 1949, p. 123). 
Further, it can be concluded that the regional differences in the appearance 
of the Baltic stages in Finland are probably caused by the land uplift and by 
the eustatic rise overtaking the uplift, especially during the Litorina trans-
gressions. A detailed comparison between different areas would be interesting 
and might help to solve various problems. 
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Appendix 
References to sites used in Figures 1-3. The sites are grouped according 
to authors, which are in alphabetical order. 
A. References to sites of the Yoldia Sea stage. M =marine forms includ-
ing salt and brackish water, C = clear-water forms and 0 = ordinary fresh 
water forms. The results are given as mean percentages. 
R. AARIO 1965a: I,am.min.suo. Fig. 3, Table I ; M 1, C 9, 0 90 - Pulkkilanharjunsuo. Fig. 53, Table 18; C 7, 
0 93. 
R. AARIO 1965b: Kimola. Diagram 2, Table 1; ~ 1, C 11, 0 88 . 
ALHONEN 1967a: KyrOSjarvi. Figures 4 and 10; M 3, C 39, 0 58. 
DONNER 1952: Kaihlassuo. Fig. 5, Pollendiagram 3, Table 1; :1"! 1, C 1, 0 98 - Kurkilampi. Fig. 6, Table 
1; M 18, C 3, 0 79. 
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HYVARINEN 1966: Vattusuo. FigUies 7 and 8; C 22, 0 78. 
KANERVA 1956: Hoikkalammensuo. Fig. 14; M 1, C 27, 0 72- Kokkosuo. Fig. 19; M 3, C 48, 0 49- Korpi-
jarvi. Fig. 16; C 28, 0 72 - Pahalammensuo. Fig. 22; M 2, C 34, 0 64 - Valtalansuo. Fig. 23; M 1, C 57, 0 42. 
LAPPALAINEN 1962: Lamminlahti. Figures 18 and 19; 0 100. 
M6LDER 1955: Siikajarvi. Fig. 2; M 44, C + 0 56. 
M6LDER 1946: Hulmi. Diagram 2; M 76, C + 0 24 - Tervajoki. Diagram 1; M 52, C + 0 48. 
M6LDER, VALOVIRTA & VIRKKALA 1957; Juhansuo. Fig. 9; M 14, C 1, 0 85 - l,intulampi. Fig. 8; M 30, 
c 4, 0 66. 
REPO 1964: Kaitajarvi. Fig. 7, Table I ; M 11, C 26, 0 63. 
SAARNISTO 1968: Kiiskisen suo. Appendix III; C 9, 0 91. 
SALMI 1948a: Kannus. Fig. 2, pp. 26-27; M 25, C + 0 75. 
SAURAMO 1958: Iso Myllylampi. Fig. 28; M 42, C 43, 0 15- Niilkalampi. Fig. 27; M 12, C 2, 0 86 . 
TYNNI 1966: Haapasuo. FigUies 45 and 46; M 2, C 70, 0 28 - llfartinsuo. FigUies 43 and 44, Appendix 
I; M 16, C 12, 0 72 - Vajakkaneva. Figures 67 and 68, Appendix II; M 37, C + 0 63. 
VALOVIRTA 1965: Leuksuo. Fig. 15, Appendix I; M 31, C 51, 0 18 - Ristikorvensuo. Fig. 25, Appendix II; 
M 13, C 55, 0 32. 
VIRKKALA 1959: Aittoneva . Fig. 24; M 7, C 12, 0 81- Ekojarvi. Fig. 12; l!tf 2, C 11, 0 87- Hanhijarvi. Fig. 
15; M 2, C 3, 0 95- K oominsuo. Fig. 8; M 20, C 7, 0 73- I.ammasneva. Fig. 9; M 6, C 3, 0 91-Lapinoeva. 
Fig. 23; M 15, C 18, 0 67- Leppasenneva. Fig. 21; M 14, C 4, 0 82 - Otajarvensuo. Fig. 14; M 13, C 1, 0 86 
- POkkelistOnneva. Fig. 22; M 3, 0 97 - Ruotanansuo. Fig. 1; M 14, 0 86 - Unnanneva. Fig. 19; M 9, C 13, 
0 78 - Vaskiluodonsuo. Fig. 11; M 15, C 4, 0 81 - Vatajansuo. Fig. 20; M 4, C 28, 0 68 - Y!imysoeva. Fig. 
25; c 20, 0 80. 
B. References to sites of the Ancylus Lake stage. 
R . AARIO 1965a: Harjulansuo . Fig. 47, Table 16. See also R. AARIO (1965c, Fig. 5, Table 1); C 31, 0 69 -
Piiivarinnaosuo. Fig. 15, Table 6; C 36, 0 64. 
ALHONEN l967a: KyrOsjarvi. Fig. 10, pp. 26-29; C 78, 0 22. 
DONNER 1952: Haogassuo. Fig. 7, Table 1; M 2, C 75, 0 23. 
J!tfOLDER 1944: Pieni Huopalahti. Fig. 1, Table 1; M 12, C 65, 0 23. 
M6LDER 1946: Hulmi. Fig. 2; M 7, C + 0 93. 
SALMI 1948a: Kannus. Fig. 2, comments, see p. 27; M 16, C 39, 0 45. 
SAURAMO 1958: Aoeriojarvi. Fig. 72; M 1, C 22, 0 77- Muurainsuo. Fig. 65; M 7, C 77, 0 16. 
TYNNI 1966: Haapasuo. Fig. 46; M 12, C 18, 0 70 - Kylmiiaro. Fig. 41; M 27, C 36, 0 37 - Martinsuo. 
Fig. 44, Appendix I; M 23, C 29, 0 48 . 
VALOVIRTA 1965: Haapahaikulaosuo. Fig. 33, Appendix Ill; M 56, C 31, 013- I,euksuo. Fig. 15, Appen· 
dix I; M 56, C 25, 0 19- Morsiussuo. Fig. 37, Appendix IV; M 18, C 40, 0 42. 
VIRKKALA 1953: Pappilaosuo. Fig. 4; M 1, C 27, 0 72. 
VIRKXALA 1959: Ekojarvi. Fig. 12; C 72, 0 28- Hanhijarvi. Fig. 15; C 40, 0 60- Leppiisenneva. Fig. 21; 
M 1, C 19, 0 80- Lintulampi. Fig. 16 (cf. also MOLDER, VALOVIRTA &VIRKKALA 1957, Fig. 8); M 2, C 32, 0 66 
- Ollilansuo. Fig. 17; M 3, C 22, 0 75- Unnanneva. Fig. 19; M 1, C 24, 0 75- Vaskiluodonsuo. Fig. 11; M 1; 
C 62, 0 37 - Vatajansuo. Fig. 20; C 28, 0 72. 
C. References to sites of the Litorina Sea stage sensu lato. 
L. AARIO 1932: Nurmo. FigUies 9a and 9b; M 35, C + 0 65. 
R. AARio 1965a: Autioosuo. Fig. 14, Table 5; M 3, C 13, 0 84- Piiiviirinnansuo. Fig. 15, Table 6; M 20, 
c 6, 0 74. 
M OLDER 1944: Pieni Huopalahti. Fig. 1; M 88, C + 0 12. 
MOLDER 1946: Hulmi. Fig. 2; M 70, C + 0 30 - Tervajoki . Fig. 1; M 36, C + 0 64. 
SALMI 1944: Ruukki . Figures 1, 3 and 5, Table 1; M 70, C 9, 0 21. 
SALMI 1961: Ruokolammeusuo. FigUies 3, 4 and 6; see p. 423; M 72, C 4, 0 24. 
SAURAMO 1958: Aneriojiirvi. Fig. 72; M 3, C 8, 0 89. 
TYNNI 1966: Lebtiniitty. FigUies 24 and 25; M 11, C 21, 0 68- Metsii·Henna. FigUies 8 and 9; M 54, C 9, 
0 37 - Svedjeki\rret. Figures 23 and 24; M 10, C 2, 0 88. 
VIRKKALA 1953: Hannulaosuo. Fig. 5; M 7, C 5, 0 88- Suurisuo. Fig. 7; M 18, C 6, 0 76. 
VIRKKALA 1959: Kiimasuo. Fig. 3; M 12, C 17,0 71- I.ammasneva. Fig. 9; M 2, C 30,0 68- Ruotanansuo. 
Fig. 1; M 40, 0 60- Sikasuo. Fig. 2; M 1, C 48, 0 51 - Viihajarvensuo. Fig. 7; M 17, C 8, 0 75. 
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76. Pentti Alhonena Palaeolimnological investigations of three inland lakes in South-
western Finland. 59 pp. (1967). 
77. CarJ.Johan Widen, Jaakko Sarvela and Tenvo Ahth The Dryopteris spinulosiJ 
complex in Finland. 24 pp. (1967). 
78. Roll Gronblad, Arthnr M. Scott and Hannah Croudalea Desmids from Sierra 
Leone, tropical West Africa. 41 pp. (1968). 
79. Orvokki Ravankoa Macroscopic green, brown, and red algae in the southwestern 
archipelago of Finland. 50 pp. (1968). 
80. Yrjo Vuari and Annikki Vasari: Late- and Post-glacial macrophytic vegetation in 
the lochs of Northern Scotland. 120 pp. (1968). 
81. Liisa Kaarina Simola: Comparative studies on the amino acid pools of three 
LathyTus species. 62 pp. (1968). 
82. Gahor Uherkovich 1 Zur Chlorococcalen-Flora Finnlands. I. Ekeniis-Tviirminne-
Gegend. 1. 26 S. (1968). 
83. Ake Niemi: On the railway vegetation and flora between Esbo and Inga, S. Finland. 
28 pp. (1969). 
84. Ake Niemi: Influence of the Soviet tenancy on the flora of the Porkala area. 
52 pp. (1969). 
85. Liisa Kaarina Simola: Comparative studies on the sugar pools of three Lathy-
ruB species. 16 pp. (1969). 
86. Liisa Kaarina Simolaa Effect of different surcose concentrations and gibberellic 
acid on anatomy of Bidens radiata Thuill. and B. pilosa L. 26 pp. (1969). 
87. lrmeli Vnorela: The indication of farming in pollen diagrams from southern 
Finland. 40 pp. (1970). 
88, Marjatta Aaltoa Potamogetonaceae fruits. I. Recent and subfossil endocarps of the 
Fennoscandian species. 85 pp. (1970). 
89. Pekka lsoviita: Dilleuius's 'Historia muscorum' as the basis of hepatic nomencla-
ture, and S. 0. Lindberg's collection of Dillenian bryophytes. 28 pp. (1970). 
90. Esa Kukkonen und Risto Tynni: Die Entwicklung des Sees Pyhiijllrvi in Siid-
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